Oxygen consumption was determined as follows: A glass desiccator (diameter, 30cm), a small glass bottle containing CaC12, a sensor of oxygen analyzer (Beckman, Model 777) and an air pump (flow rate, 2.51/minute) were connected using plastic tubes in this order to complete a closed circuit (FIG.1) .
Af ter an animal was placed in the desiccator, the decrease of oxygen content (originally about 21%) of the air in the closed space was recorded with an automatic recorder (Yokokawa Co.). The decrease rate was proved to be linear with the time till the oxygen content decreased to 15%. In the present study, the rate of decrease from 21% to 19% was used in order to calculate oxygen consumption rate.
The calculation was made as follows: From the total volume of the closed space (V ml), the volume of the animal body (v ml), the rate of decrease of oxygen content in the closed circuit (a % per minute) and the body weight of the animal (b g), weobtain
The total volume (V) of the closed space was measured as follows:
The air in the closed circuit was replaced partially with nitrogen gas and the lowered oxygen content was recorded.
Then a tube which contained a known volume (v) of the air (oxygen content, 21%) was connected with the closed circuit. After gases in the 2 spaces were thoroughly mixed, the rise of oxygen content was recorded and the following equation gives the total volume of the closed circuit:
where, C1 is the lowered oxygen content in the closed circuit (%), and C2 is the increased oxygen content (%) after mixing. By using the same technique, the volume of the closed space was measured after an animal was placed in the same desiccator, immediately after the death by cervical dislocation.
The difference from the total volume (without animal) gives the volume of the animal body. The volume (ml) of the animal was found to be nearly the same as the body weight (g). indicated clearly that the larger was the metabolic rate the shorter was the half-life, that is, the higher was the disappearance rate of T4.
RESULTS

DISCUSSION
The most interesting finding in the present study was that acceleration of disappearance rate of circulating T4 occurred after a lapse of time following T4 injection in the thyroidectomized animal.
Thus the half-life of blood T4 in the thyroidectomized rabbit has two values, a large value first and a small value later. This acceleration of T4 disappearance rate was proved to be closely correlated with a rise in the metabolic rate .
Before discussing the meaning of these results, it is necessary to make clear the nature of T4 disappearance curves obtained with thyroidectomized rabbits injected with T4.
As stated in the introductory remarks, it is generally accepted that the transfer of blood T4 into the peripheral tissues is due to passive distribution of free T4. If we suppose a simplified system, in which the T4 level in the peripheral tissues is zero, the instantaneous rate of blood T4 disappearance is expressed as: 1 1' where Cf is the concentration of free T4 in the blood and KD is the diffusion Then the protein-bound T4 should behave, following the equation 5, as free T4 did. This analysis explains why the total blood T4 concentration apparently decreased following the exponential curve after single injection of T4 in thyroidectomized rabbit. On the basis of the analysis mentioned above, followings can be deduced: T4 DISAPPEARANCE   RATE  AND METABOLIC  STATE  413 Equations 5, 6 and 7 indicates that T4 disappearance rate is dependent only upon KD and/or KE. Therefore, the observed results in the present study that the acceleration appearing in blood T4 disappearance rate during the course of observation are considered to be caused from the increase in the diffusion and/or the degradation rates following T4 administation. The simultaneous study on the oxygen consumption and T4 disappearance indicated that the blood T4 disappearance rate is closely related to the metabolic state, not directly to blood T4 concentration.
The acceleration of the T4 disappearance rate became manifest after the metabolic rate increased and blood T4 concentration decreased. This suggests strongly that the accumulation of T4 in tissues caused an increase of metabolic activity, which caused an elevation of diffusion and/or degradation rates of T4. The fact that the acceleration of T4 disappearance rate appeared sooner in animals treated with larger doses of T4 seems to support this view.
A close relationship between human thyroid states and half-life of thyroid hormones was reported by BERSON and YALOW2), INGBAR and FREINKEL4) and STERLING and CHODOS5. However, detailed analysis was not made, and whether the altered half-life was caused by the changes in circulating T4 or by the metabolic changes in peripheral tissues remained obscure.
The present results revealed the importance of the latter not of the former. STERLING and CHODOS5) observed that the rate of T4 degradation was higher in hypermetabolic humans with normal plasma PBI level. An experiment of the similar type as the present study was carried out by GROSSIE et al.3) in thyroidectomized rats.
The biological half-life was longer when the animals were injected with a tracer dose of T4 without carrier than when given the daily injections of carrier T4. This can be explained on the basis of the present experiment.
On the other hand, STERLING and CHODOS5) reported a failure of large doses of T4, T3 or both to alter half-life of T4 in myxedema even when BMR was elevated to the normal level. Of the apparent discrepancy of this result from the present one, precise explanation is not available at present, but it might be due to differences in experimental conditions. It should be noted here that, when thyroid-intact subjects receive an in- 
